Climate change is much discussed among professionals, academics, governments, local and international organisations. It is a phenomenon that is increasingly gaining attention because of its negative impacts on human, and natural environments and the economy. Human activities exacerbate climate change and this in turn impacts on livelihood and environment. Urban activities such as transportation and building (household) related activities increase atmospheric concentration of greenhouse gases. Other activities that contribute to greenhouse gas emission include change of land use, removal of land cover, use of fertilizer, pollution of water bodies, deforestation, industrialization, urbanization and poor municipal waste management. However, it is quite unclear whether urban residents have adequate awareness and understanding of what the phenomenon entails and how their daily activities impact atmospheric greenhouse gases' concentration. To this end, questionnaires were distributed to 600 households selected from three local government areas in Lagos State. Data gathered were analysed and presented using tables, percentages, pie and multiple bar charts. Result of analysis indicate that although most urban residents indicate various level of awareness of occurrence, they are least aware of the contribution of household activities to atmospheric greenhouse gas concentration and that professional property managers hardly sensitize occupants in this direction. The study concludes by suggesting ways to call the attention of urban residents to the impact of household activities on atmospheric greenhouse gases' concentration with a view to reducing emission from this sector in the future.
Introduction
Climate change has emerged as one of the most devastating phenomenon that threatens both human and natural environments. The United Nations Framework Convention on Climate Change (UNFCCC) defines climate change as a change of climate which is attributable directly or indirectly to human activities that alter the composition of the global atmosphere and which are in addition to natural climate variability observed over a comparable time period (Intergovernmental Panel on Climate Change [IPCC], 2001 ). According to Odjugo (2011) , climate change is caused by both natural (bio-geographical) processes and human (anthropogenic) activities. The author further identified natural processes as (i) astronomical factors such as the eccentricity of earth's orbit, obliquity of ecliptic and orbital procession; and (ii) extraterrestrial factors such as the quality and quantity of solar radiation as well as volcanic eruptions. Li (2009) observed that up to 1950, natural factors particularly solar radiation variations and volcanic dust was the predominated factor of temperature change. However, recent studies have shown that the heightened incidence of climate change across the globe is as a result of aggressive and unsustainable human activities which take place on domestic and industrial scale. The quantum of energy consumed and harmful gases released from these activities have been identified as a major factor accelerating atmospheric global warming in recent times. The IPCC Working Group III, (2007) asserted that global greenhouse gas (GHG) release via human activities have increased by 70% from 1970 to 2004. Cities consume as much as 80 percent of energy production worldwide and account for a roughly equal share of global greenhouse gas emissions (World Bank Report [WBR], 2010) . The report further noted that as development proceeds, greenhouse gas emissions are driven less by industrial activities and more by the energy services required for lighting, heating, and cooling. The International Energy Agency (IEA, 2008) estimates that urban areas currently account for over 67 percent of energy-related global greenhouse gases, which is expected to rise to 74 percent by 2030. The Agency further estimated that 89 percent of the increase in CO 2 from energy use will be from developing countries. According to Energy Information Administration (EIA, 2003) , energy use in the building sector in most countries represents about one-third of the total energy consumption while residential building sector accounts for more than half of the electricity consumption in most developing countries in the Organisation for Economic Co-operation and Development (OECD) economies (Synnefa, Santamouris, & Akbari, 2007) . With the rapid rate of urbanization and population growth in the developing countries, building and household related activities in urban is set to surpass all other sectors in greenhouse gases' emission in the foreseeable future unless drastic steps are taken to curb the trend.
However, studies have revealed that there are some misconception and misunderstanding that people hold about climate change in terms of causality, consequences and cures (Boyes & Stanisstreet, 1998 Dove, 1996; Rye et al., 1997) . These misconceptions according to Aladag and Ugurlu (2009) are probably due to, among other things, the complexity of the science involved, the uncertainties and controversies surrounding them. According to Ekpoh and Ekpoh (2011) , climate change specialists have repeatedly pointed out that a solution to climate change problem will require climate change awareness and its proper understanding. Madzwamuse (2010) stated that climate change is both a global and local problem, the intervention of which requires the engagement of stakeholders at global, national and local levels. With a view to improving awareness of urban residents, there is an urgent need to sensitise urban populace on the contribution of household activities to greenhouse gas emission. This study achieves this by examining Lagos State residents' awareness and understanding of the causes and consequences of climate change and how household activities affect the dynamics of the phenomenon.
Literature Review

Urbanization and Population Growth in Developing Countries
Urbanisation has been identified as one of the most powerful and visible anthropogenic forces on earth (Dawson et al., 2006; United Nations Habitat Report, 2011) . It is a process and outcome of social changes, in-flow and concentration of people and activities in cities (Adeniji & Ogundiji, 2009) . The dynamics of the process is driven by changes in population, employment opportunities associated with industrialization, consumption patterns, international migration and accessibility (Dawson et al., 2006) . Urban areas account for less than three percent of the earth's land surface but over fifty percent of the world's population (United Nation [UN], 2001; Balk et al., 2004) . It is estimated that the total population of cities in developing countries will double between and 2030 (UN, 2004a , 2004b but their built-up areas will triple from approximately 200,000sqkm to approximately 600,000sqkm (Dodman, 2009 ). Dodman (2009 also asserts that in industrialized countries, the population of cities will increase by approximately 20 percent whilst their built up areas will increase by 2.5 times from approximately 200,000 sqkm to approximately 500,000 sqkm. Since the industrial revolution, urban centres have concentrated industries, construction, transportation, households and other activities that release large quantities of GHGs (UN-Habitat, 2011). The increasing concentration of population and economic activities in urban centres demands that more land be developed for public infrastructure (e.g. roads, water facilities and utilities), housing industrial and commercial uses (Adeniji & Ogundiji, 2009 ). This has resulted in rapid rate of uncontrolled and unplanned spatial growth forcing millions of people to live in substandard and sub-human environments plagued by slum and grossly inadequate social facilities (Adeniji & Ogundiji, 2009 ). Consequently, aggregate urban populace and household activities have drastically increased and by implication, increasing GHG emission and urban vulnerability to climate change hazards.
Human-Induced Global Warming/Climate Change
Anthropogenic activities alter temperature balance of the atmosphere in two ways. First, through the burning of fossil fuel which releases greenhouse gases (GHGs) into the atmosphere; and second through destruction of forest and pollution of water bodies which reduce nature's capacity for absorbing excess GHGs significantly the carbon-dioxide (CO 2 ). The Fourth Assessment Report of the IPCC (2007) shows that most of the apparent increase in global temperature since the mid-20th century is due to rise in the level of greenhouse gases which traps infrared radiation. The "greenhouse effect" is a natural phenomenon in which atmospheric gases trap some of the incoming solar energy, thereby making the surface of the planet a habitable spherical island within the cold and desolate environment of space (Mills, Lecomte, & Peara, 2001; UN-habitat, 2011 Mills et al., 2001 ). These however become harmful when the atmospheric concentration of these gases alongside other lethal sources such as hydroflourocarbons (HFCs), perflourocarbons (PFC), chloroflourocarbons (CFCs), sulphurhexaflouride (SF 6 ), Nitrogen triflouride, triflouromethyl sulphur pentaflouride, carbon-monoxide (CO), benzene 1,3 butadiene, lead (Pb), polycyclic aromatic hydrocarbon (PAH), fine particles (PM 10 ), halogenated ethers and other halocarbons (IPCC, 2006; Dawson et al., 2007; United Nations Environment Programme [UNEP], 2007; Li, 2009; Odjugo, 2011) , largely released from various human activities increase. These gases deplete ozone layer, expose earth surface to more solar radiation and traps the outgoing heat within the surface-troposphere system. Anthropogenic activities that increase these gases in damaging quantity ranges from transportation, industrialization, urbanization, burning of fossil fuel, natural gas flaring, agricultural activities, water pollution, deforestation, change of land use, poor waste disposal, household and building related activities such as cooking, lighting, heating, cooling, etc (IPCC, 2007; Synnefa et al., 2007; UNEP, 2007; Nzeadibe Chukwuone Egbule, & Agu, 2011; Odjugo, 2011; Otegbulu, Osagie, & Afe, 2011; UN-Habitat, 2011) .
Urban Household Activities and Greenhouse Gas Emission
In order to properly address the issue of global warming, interest has been placed by global communities and organizations on the pattern and quantum of GHG emanating from urban centres. As argued in UN-Habitat (2011), "urban areas-which are now home to more than half of the world's population-clearly have an important role to play in facilitating reduced emissions; yet the contribution of urban areas to emissions is often unclear". Towns and cities do not themselves emit GHGs. Rather, specific activities that take place within urban areas-and that are undertaken in different ways by people of different ages, genders and income groups-are the sources of these GHGs (UN-Habitat, 2011). GHG emission from building and household activities in urban centres has assumed a significant dimension because of the increasing number of people and activities that produce it daily. According to the UN-Habitat (2011) report, the proportion of human-induced GHG emissions resulting from cities could be between 40 and 70 percent using production-based figures and between 60 and 70 percent using consumption-based method. The report however noted that the main sources of GHG emissions from urban areas are related to the consumption of fossil fuels for energy supply mainly for electricity generation, transportation, energy use in commercial and residential buildings for lighting, cooking, space heating, and cooling; industrial production; and waste. The report further noted that emissions are affected by the need for heating and cooling, the behaviour of building occupants as well as the type of fuel used.
Buildings consume over 40% of global energy use and one-third of total GHG emission globally (UNEP, 2009). In most countries, energy use in the building sector represents about one-third of the total energy consumption (EIA, 2003) while residential building sector accounts for more than half of the electricity consumption in developing countries. In developed nations with cold climate, space heating consumes 60% of residential energy while other heating purposes like water heating consumes 18%, refrigeration and cooking 6%, lighting 3% and other uses 13% (UNEP, 2007) . In sub-Saharan Africa, the residential sector consumes as much as 56.2% of total energy consumed compared to the 2.2% consumed in the commercial and public sectors (UNEP, 2007) . Energy supply especially in sub-Sahara Africa is largely depended on biomass and fossil fuel because of the poor access to electricity. Energy for many household activities such as lighting, cooking, heating, cooling and ventilation are derived from fossil fuel, wood, coal, electricity or a combination of these sources. According to Otegbulu et al. (2011) , household activities are energy intensive with associated GHG emission but because most building occupants are ignorant of their environmental impact, these activities are carried out in improvident manners.
Climate Change Impacts and Urban Vulnerability
Climate change affects all spheres of human and natural environment. Different studies have shown the causes and effects of extreme weather conditions as they relate to climate change and confirmed the fact that the impacts are becoming more devastating (Awosika et al., 1992; Nyelong, 2004; Odjugo, 2000 Odjugo, , 2007 . Anthropogenic global warming have been found to be significantly responsible for climate change with diverse consequences such as sea-level rise, tropical cyclones, heavy precipitation, extreme heat, drought, hailstorm and fire outbreak with physical, economic, health and social impacts. Studies have explored the global distribution of potential arable land in terms of biophysical circumstances under current and future climate conditions (Xiao, 1997; Food and Agricultural Organisation of the United Nations FAO, 2000; Ramankutty et al., 2002) and have also discovered that climate change affect agricultural productivity and pastoral land availability (Zhang & Cai, 2011) , agricultural practice, farm size and land value (Sprenza & Feres, 2010) Urban centres are particularly vulnerable to climate change in that they are immobile (WBR, 2010) . Such infrastructure as bridges, subway systems, buildings and road, the historic sense of place and rootedness of residents are critical attributes of cities. These however become liabilities where the local ecosystems are unable to adapt to the climate-induced changes (WBR, 2010) . The IPCC report states that climate change is almost certain to affect human settlements, large and small in a variety of significant ways (Willbanks et al., 2007) . The report further stated that climate change is likely to exacerbate many of the risks faced by low-income urban residents and that poor communities can be especially vulnerable especially those concentrated in relatively high-risk areas. Urban areas in low and middle income nations already house a large percentage of the people and economic activities most at risk from climate change (Dodman, 2009 ). The types of change and possible impacts on urban areas are summarised by Willbanks et al. (2007) as changes in means, changes in extreme and changes in exposure and are presented in the Table 1 below. 
Urban Residents' Awareness and Understanding of Climate Change
The UN-Habitat (2011) Report concludes that with increasing urbanization, understanding the impacts of climate change on the urban environment will become even more important. The manner at which slums grow and the handling of several household activities in developing countries does not only depict weak governance but also a people that lack proper understanding of implications of their activities on the environment. Otegbulu et al. (2011) observed that a variety of indoor activities like heating, cooking, cooling, lighting and other electrical activities are energy intensive with associated GHG emission but because of ignorant of their environmental impact, these activities are carried out in improvident manners. The attitudes of urban residents can be attributed to their level of understanding of the phenomenon. Studies have also revealed that there are some misconception and misunderstanding that people hold about climate change in terms of causality, consequences and cures (Boyes & Stanisstreet, 1998 Dove, 1996; Rye, Rubba, & Wiesenmajer, 1997) . These misconceptions according to Aladag and Ugurlu (2009) are probably due to, among other things, the complexity of the science involved, the uncertainties and controversies surrounding them. According to Ekpoh and Ekpoh (2011) , climate change specialists have repeatedly pointed out that a solution to climate change problem will require climate change awareness and its proper understanding.
Arresting the menace of climate change therefore requires that everyone is adequately informed about the causes, contributors, consequences and control. Global concern regarding the devastating impact of climate change has emphasized the need for creating awareness and building community capacity for adaptation strategies to mitigate the effects of climate change (Adger, 2003; IPCC, 2007; Ekpoh & Ekpoh, 2011) . Otegbulu et al. (2011) investigates the contribution of building and household activities in Lagos State to GHG emission and concludes that household could trigger climate change. Nzeadibe et al. (2011) examines climate change awareness and adaptation of farmers in the Niger Delta of Nigeria and concludes that this is generally low. Ekpoh and Ekpoh (2011) also examine climate change awareness among secondary school teachers in Calabar municipality and discovered that the knowledge is very low and that access to such information is poor. Academic efforts toward public sensitization with primary focus on urban populace that are directly concerned with greenhouse gas emission from household activities appear inadequate. This study thus examines the level of awareness of urban residents to household activities as a significant source of greenhouse gas emission and proffer ways by which this can be improved.
The Study Area
Lagos State is widely acknowledged as the most populous urban centre in Africa, the second fastest growing city in Africa and seventh fastest in the world (Otegbulu et al., 2011 
Research Methods and Study Population
This study focuses on residents in Lagos Metropolitan Area. The map of the local governments in Lagos Metropolitan Area is as shown in Figure 1 . One local government area each with highest population was selected from each of the three administrative divisions that make up the Metropolitan Lagos. These are Alimosho, Surulere and Ajeromi-Ifelodun local government areas. The population for this study therefore is the 2,465,794 adult residents of the selected local governments which represents 27.36% of the total population of Lagos State (NPC, 2006) . A total of 200 households were further selected from each of the three local governments across five different types of houses on quota basis. The types of houses include detached/semi-detached houses, detached bungalows and multi-tenanted such as tenement buildings, block of flats and block of single room and palour apartments. Vital issues addressed in the questionnaires borders mainly on residents' awareness and understanding of the causes, contributors and consequences of climate change and particularly, household activities as a significant source of greenhouse gas emission. Primary data for the study were collected with questionnaires administered on 600 households. However the researchers were able to retrieve only 578 properly 
Household Size and Educational Qualifications
The type of houses and size of households are also covered in the survey exercise. Questionnaires are administered to 600 households in a total number of 375 different houses comprising 60 units of detached/semi-detached houses, 45 units of detached bungalows, 30 units of storey tenement buildings, 120 units of 2/3 bedroom flats and 120 units of one-room apartments selected across the three local government areas. Table 3 shows that 294 households have between 1-4 persons, 211 households have between 5-7 persons while 73 households have more than 7 persons per household respectively. The type of house occupied by a household signifies the level of income while household size indicates the intensity of energy consumption. The table further shows that 39 of respondents possess 6years of basic education, 122 possess 12 years of secondary education, 321 posses between 14-17 years of diploma and first degree while 96 of total respondents have beyond 17 years of second and third degrees respectively. By implication, all the respondents are deemed literate enough to provide answers to the information required based on their level of education. Further examination of data also shows the occupation and management style of houses surveyed and shows that 328 units of the houses surveyed are rented, 42 units are co-occupied with the tenants, 322 units are managed by professional property managers, while the remaining 53 units are managed by the owners or quack agents. Table 4 presents respondents' understandings of climate change and show that out of the 578 respondents, only 550 respondents indicate awareness and that the extent of their awareness varies significantly. Furthermore, the distributions of opinion as presented in the table shows that 50% and above of respondents consider climate change in terms of change in weather, extended rainy season, extended dry season, heavy rainfall, excessive sunshine and excessive heat. Less than 50% however sees it in terms of reduced agricultural productivity or ozone layer depletion. By implication, everyone that indicated awareness of climate change express their understanding of the phenomenon in term of some kind of unusual occurrence or observations of weather events. 
Respondents' Understanding of Climate Change
Respondents' Awareness of the Causes of Climate Change
Respondents' Awareness of Consequences of Climate Change
Information about respondents' awareness of the consequences of climate change was also collected and examined. The 550 respondents that showed awareness of climate change further indicated their knowledge of the consequences of climate change and it shows that that frequent and severe flooding rank highest with 448(81.46%) respondents followed by heavy and excessive rainfall with 379(68.91%) respondents, frequent ocean surge with 351(63.82%) respondents and damage to property and infrastructure with 320(58.19%) respondents. Consequences such as shortage of quality water, aggravated poverty, poor air quality among others rank low on the table favoured by 29(5.27%), 68(12.36%) and 77(14.00%) respondents respectively. By implication, the respondents that are aware of climate change incidence were also able to point out the consequences based on their level of knowledge about the phenomenon. 
Source: Authors' Field Survey 2012 (Multiple choice responses).
x represents the number of household.
y represents the average hours of daily use.
Respondents' Sources of Information on Climate Change
In the final analysis, respondents were asked to indicate their source of awareness on climate change. Table 15 shows that broadcast, print and web media are the major sources of information on climate change as indicated by more than 58.18%, 46.91% and 34.18% of the respondents. Other sources such as educational workshop, research publications, civil societies, property managers and worship places have not been adequately explored and utilised in sensitizing the public as reflected in the proportion of respondents that indicates awareness via these media. Response from residents indicates that property occupants are barely informed by the professional property managers about climate change. 
Conclusion and Recommendations
This study has examined largely the awareness and understanding of urban population about the causes, contributors and consequences of climate change and show that despite the fact that majority indicate various level of awareness, their understanding of the phenomenon and consequences vary significantly while the knowledge of the causes is generally low. The level of energy demand for household activities in urban centres is substantially augmented with other sources such as petrol, kerosene, diesel, coal and wood due to erratic electricity supply. With increasing urbanization and population growth, energy consumption and greenhouse gas emission will increase in developing countries. Of more concern however is that majority of urban population still attribute climate change to natural causes and industrialization as shown in Table 5 and could not understand how household activities contribute to greenhouse gas emission and causes climate change.
In order to control household energy consumption pattern in developing countries, proper sensitization of urban residents on causes of climate change, particularly the role of household activities in greenhouse gas emission is very important. Majority of the respondents identify their sources of information as television, radio and newspapers (Table 7) . However, it is suggested that climate change education be incorporated in basic, secondary and tertiary school curricula. Moreover, majority of urban residents are living in rented apartment that are either managed by the owner or (professional or quack) agents. The terms of lease agreements most times are concerned with the protection of the subject property from abuse, arbitrary alterations, maintenance and repair as well as rent consideration. Estate surveyors and valuers are deemed to have sufficient basic knowledge about climate change (Otegbulu et al., 2011) and therefore a veritable tool for sensitising urban residents particularly on greenhouse gas emission emanating from household activities. Also advocated is the use of public lectures, seminars organised at local government level as well as sensitization in places of worship. It is anticipated that a lot could be achieved in reducing greenhouse gas emission from household activities in future provided proper sensitization begins now.
Aside raising urban residents' awareness, there is the need for government of developing and less developed countries to invest in the development and production of economical and environment-friendly alternative sources of household energy such as biomass, natural gas, wind and solar energy in quantity that meet energy demand of the developing countries as this is the only proviso for effective action against climate change. Other areas such as adaptive capacity of urban residents to climate change are open up for further research in this study.
